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The ceric ion used to initiate graft copolymerization of
acrylonitrile and acrylic acid in this experiment was the constituent
of ceric ammonium nitrate. The ceric ammonium nitrate was orange
crystalline and dissolved well in nitric acid solution and it was
available. The amount of ceric ion can be effect on the percent
conversion of monomer to copolymer and percent homopolymer of the
product. Thus, the investigation of the optimhm amount of Ce'” ion

was necessary and the result was shown in Table 4.2
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Figure 4.3 Infrared Spectrum ( XBr pellet ) of Microecrystalline

Cellulose - Graft - Poly(Acrylonitrile - co - Aerylic acid) without

Homopolymer at 0.48 mol fraction of Acrylic acid .
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The study was performed by varying one factor while
the others were kept constant. Each factor was selected based on the
result of high percent conversion of monomer to copolymer and low

percent homopolymer as follow =

Amount of water, mL.......T ............ ox 2B:97
Ce‘+concentration, 1, PR R AN Lt Bt .. 0.0086
Mol fraction of acrylic acid, M.......... 0.16
Nitric acid concentration, M...... S e 0.3
Stirring speed,.rpm ...................... 450
Pemperatire; Coesssessis T SR TR 35

When the earlier factors was studied and selected, it was
fixed in the next experiment whereas each latter factor varied at each
experiment. The graft copolymerization was repeated at this condition

and the results were shown in Table 4.7.
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of Mn "3 0.90x10 ~ M/g cellulose, amount of EGDMAs; 5 % v/v of monomer,
stirring speed; 400 rpm, and reaction temperature; 35°C. The reaction

was continuous stirred in the atmosphere of nitrogen for 2 hours.

The conversion of monomer to copolymer 85.47 %, add-on
84.97 %, grafting ratio 5.65, the grafting efficiency 94.93 % and

only 4.33 % of homopolymer was obtained.

After that the grafted product was hydrolyzed in potassium
hydroxide solution at 95°C for 2 hours. The water retention value of

the hydrolyzed product was about 600 to 700 g water/g polymer.
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microcrystalline cellulose in heterogeneous system was in solid phase
and the reaction occurred on only surface area so the grafting
reaction could be more difficult to occur and in addition the
acrylonitrile monomer was more reactive than sodium allyl sulfonate

monomer.

Thus from these causes it resulted in the ungrafted of
sodium allyl sulfonate on microcrystalline cellulose. Accordingly, the

water-retaining material could not be prepared from base-hydrolyzed

3

microcrystalline cellulose—graft—poly(acrylonitrilé;co—sodium allyl

sulfonate).
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not Loxic to human body. Thus it was expected that the water-retaining

material was useful for many application especially for agriculture.
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4.7 Product Characterization

4.7.1 The Physical Appearance

Figure 4.14 Microerystalline Cellulose Substrate

Figure 4.15 Microcrystalline Cellulose-Graft-Poly (Acrylomitrile-co-

Acrylic Acid)
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Figure 4.18 Water-Retaining Material End Product

Figure 4.17 Water-Retaining Material After Absorbed Water
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4.7.2 Infrared Spectrum of the Polymer Product
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Figure 4.18 Infrared Spectrum (KBr pellet) of Microcrystalline

Cellulose-Graft-Poly(Acrylonitrile-co-Acrylic Acid) with

Homopolymer
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Figure 4.19 Infrared Spectrum (XBr pellet) of Microcrystalline
Cellulose - Graft - poly(Acrylonitrile -co- Acrylic acid)

without Homopolymer
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Figure 4.20 Infrared Spectrum (KBr pellet) of Poly(Acrylonitrile-co-

Acrylic Acid)
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Infrared Spectrum (KBr pellet) of Poly(Acrylonitrile-co-

Acrylic Acid) After Acid Hydrolysis at Optimum Condition
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_— Water reiention value(g water/g polymer)
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Figure 4.22 Effect of % Add-On on Water Retention Value of Water-

Retaining Material
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Figure 4.23 Effect of Grafting Ratio on Water Retention Value of

Water-Retaining Material
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Figure 4.30 The Water Retention Value at Various Concentrations

Ammonium Chloride
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Figure 4.31 The Water retention Value at Various Concentrations

Sodium Chloride
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From Figure 4.28, 4.29, 4.30, and 4.31 it was
found that at low concentration of electrolyte and one of non-
electrolyte solution, the tendency of water retention value was higher

than at high concentration.
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